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(54) Method of manufacturing a cup-shaped article 



(57) A method for manufacturing a cup-shaped arti- 
cle (1 7) includes making the thickness of a cylinder por- 
tion of a cup-shaped configuration (1 5) uniform, between 
a step of drawing a flat plate material portion (24) into a 
cup-shaped configuration (16) and a step of ironing the 
cup-shaped configuration (15) into a final cup-shaped 
article (17). Increasing the thickness may be performed 



by coining or axial compression. The thickness increas- 
ing step may be replaced by a step, provided prior to the 
drawing step, of providing a plate material portion (25, 
26) having a greater thickness at a radially inner portion 
than at a radially outer portion. 
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Description 

The present invention relates to a method for man- 
ulacturing a cup-shaped article from a flat plate material 
portion by plastic forming. s 

Certain methods for manufacturing a cup-shaped 
article from a flat plate material portion are known. 

(1) In a first conventional method, as illustrated in 
FIG. 19, a circular plate material 52 (seen only in 
cross-section here) is press-cut from a plate 51 . The 
circular plate material 52 is then formed into a cup- 
shaped article 53 by drawing, using a die and a cor- 
responding punch, without being accompanied by a 
forcible change in a thickness of the material. 

(2) In a second conventional method, as illustrated 
in FIG. 21 , the cup-shaped configuration 53 formed 
according to the above-described first method is fur- 
ther formed into a final cup-shaped article 54 by iron- 
ing, using a die and a corresponding punch 
accompanied by a forcible change in a thickness of 
a cylinder portion of the cup-shaped product and a 
simultaneously occurring elongation of the cylinder 
portion thereof. 

Further, to prevent variance in thickness along an 
axial direction of the cup-shaped article during the for- 
mation thereof, the following method is described in Jap- 
anese Patent Publication No. HEI 5-329559. 

A flat plate is formed into a cup-shaped configuration 
by drawing. The material is then ironed in a normal direc- 
tion and in a reverse direction into a final cup-shaped arti- 
cle. 

However, the above methods have the following 
problems, respectively 

In the first method, because a portion of the material 
located between a shoulder of the die and a shoulder of 
the punch during drawing is axially elongated and little 
material is supplied to that portion from a surrounding 
portion, part of a cylinder portion of the cup-shaped arti- 
cle, close to the shoulder of the punch, is reduced in 
thickness. In addition, because the circumferential length 
of a radially outward portion of the flat plate is shortened 
during the drawing into the cup-shaped article, part of 
the cylinder portion of the cup-shaped article, close to 
an open end of the cylinder portion, is increased in thick- 
ness. As a result, the thickness of the cup-shaped article 
varies significantly along the cylinder portion, as shown 
in FIG. 20. Therefore, the diametrical dimensional accu- 
racy of the cup-shaped article is low. 

In the second method, the ironing load varies when 
the cup-shaped article is ironed largely due to the varia- 
tion in thickness of a cylinder portion of the cup-shaped 
article, as shown in FIG. 22. More particularly elastic dis- 
tortion of the die is small at an early stage of drawing, 
but is large at a latter stage. The change in the die dis- 
tortion increases a change in thickness of the cylinder 
portion of the cup-shaped article, as shown in FIG. 23, 



and degrades the dimensional accuracy of the cup- 
shaped article. 

In the method described in HEI 5-329559, since 
ironing is conducted at a low ironing rate (i.e., at a rate 
of 16.4%) in the normal and reverse directions, the 
reduced thickness portion formed during drawing cannot 
be completely avoided in the ironing. As a result, the 
dimensional accuracy of the cylinder portion of the cup- 
shaped article, close to its bottom, is low. 

An object of the invention is to provide a method for 
manufacturing a cup-shaped article from a flat plate 
material portion by plastic forming, which can signifi- 
cantly improve a diametrical dimensional accuracy 

A method in accordance with the present invention 
includes the steps of: drawing aflat plate material portion 
into a first cup-shaped configuration having a cylinder 
portion with a reduced thickness portion and a bottom 
portion; forming said first cup-shaped configuration into 
a second cup-shaped configuration having a cylinder 
portion with a substantially uniform thickness over its 
entire length and a bottom portion, by increasing the 
thickness of the reduced thickness portion of the cylinder 
portion of the first cup-shaped configuration; and forming 
the second cup-shaped configuration into a final cup- 
shaped article by ironing the cylinder portion of the sec- 
ond cup-shaped configuration. 

The above thickness increasing step may be elimi- 
nated by providing, before the drawing step, a step of 
manufacturing a circular flat material portion having a 
radially inner portion and a radially outer portion, with the 
radially inner portion having a greater thickness than the 
radially outer portion. 

The above and other objects, features, and advan- 
tages of the present invention will become more appar- 
ent and will be more readily appreciated from the 
following detailed description of the preferred embodi- 
ment of the present invention in conjunction with the 
accompanying drawings, in which: 

FIG. 1 is a diagram illustrating the steps for manu- 
facturing a cup-shaped article in accordance with a 
first embodiment of the present invention; 
FIG. 2 is a cross-sectional view of a drawing appa- 
ratus and a first cup-shaped configuration during a 
drawing step; 

FIG. 3 is a cross-sectional view of a coining appara- 
tus and a second cup-shaped configuration during 
a coining step; 

FIG. 4 is a cross-sectional view of an ironing appa- 
ratus and a cup-shaped final article during the iron- 
ing step; 

FIG. 5 is a graph illustrating a relationship between 
an ironing load and a stroke of the punch during the 
ironing step, according to the present invention, 
where a curve according to a conventional method 
is also shown for comparison with the present inven- 
tion; 

FIG. 6 is a graph showing variations in the diameter 
dimension along the cylinder portion of the second 
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cup-shaped configuration after the coining step, 
according to the present invention, where a curve 
according to a conventional method is also shown 
for comparison; 

FIG. 7 is a partial cross-sectional view of a pair of s 
upper and lower punches used for coining; 
FIG. 8 is a partial cross-sectional view of another 
pair of upper and lower punches which can be used 
for coining, replacing the punches of FIG. 7; 
FIG. 9 is a partial cross-sectional view of yet another io 
pair of upper and lower punches which can be used 
for coining, replacing the punches of FIG. 7; 
FIG. 10 is a graph illustrating a relationship between 
diametrical dimensional accuracy of a cylinder por- 
tion of a cup-shaped article and a coining rate of a is 
bottom portion thereof, where coining is conducted 
using the punches of FIG. 7; 
FIG. 11 is a graph illustrating a relationship between 
a magnitude of coining load versus the configura- 
tions of the punches of FIGS. 7 to 9, respectively; 20 
FIG. 1 2 is a cross-sectional view of an apparatus for 
performing a thickness increasing step in a method 
for manufacturing a cup-shaped article in accord- 
ance with a second embodiment of the present 
invention; 25 
FIG. 1 3 is a cross-sectional view of an apparatus for 
performing a thickness increasing step in a method 
for manufacturing a cup-shaped article in accord- 
ance with a third embodiment of the present inven- 
tion; 30 
FIG. 1 4 is a cross-sectional view of a flat plate mate- 
rial portion which is used in a method for manufac- 
turing a cup-shaped article in accordance with a 
fourth embodiment of the present invention; 
FIG. 15 is a cross-sectional view of a cup-shaped 35 
configuration formed by drawing the flat plate mate- 
rial shown in FIG. 14; 

FIG. 16 is a cross-sectional view of a cup-shaped 
article formed by ironing the cup-shaped configura- 
tion of FIG. 15; 40 
FIG. 1 7 is a cross-sectional view of a flat plate mate- 
rial portion which is formed by coining a plate and 
which can be used in the method in accordance with 
the fourth embodiment of the present invention; 
FIG. 1 8 is a cross-sectional view of a flat plate mate- 45 
rial portion which is formed by pressing a plate and 
can be used in the method in accordance with the 
fourth embodiment of the present invention; 
FIG. 19 is a diagram illustrating steps of a conven- 
tional method for manufacturing a cup-shaped arti- so 
cle by drawing; 

FIG. 20 is a graph illustrating a thickness distribution 
of the cup-shaped article formed in accordance with 
the conventional steps illustrated in FIG. 19; 
FIG. 21 is a diagram illustrating steps of another con- ss 
ventional method for manufacturing a cup-shaped 
article by drawing and ironing; 



FIG. 22 is a graph illustrating a relationship between 
an ironing load and a punch stroke during the ironing 
step illustrated in FIG. 21 ; and 
FIG. 23 is a graph illustrating a thickness distribution 
of the cup-shaped article formed by the conventional 
method of FIG. 21. 

FIGS. 1-11 illustrate a method in accordance with 
a first embodiment of the present invention. FIG. 12 illus- 
trates an apparatus in accordance with a second embod- 
iment of the present invention. FIG. 13 illustrates an 
apparatus in accordance with a third embodiment of the 
present invention. FIGS. 14-18 illustrate aspects of a 
method in accordance with the fourth embodiment of the 
present invention. Throughout all of the embodiments of 
the present invention, portions common to all of the 
embodiments are denoted with the same reference 
numerals. 

Firstly, portions common to all of the embodiments 
of the present invention will be explained with reference 
to FIGS. 1 - 11. 

As illustrated in FIG. 1, a method for manufacturing 
a cup-shaped article 17, in accordance with the present 
invention, includes drawing a flat plate material portion 
24 into a first cup-shaped configuration 16 having a cyl- 
inder portion with a decreasing thickness therealong and 
a bottom portion. The first cup-shaped configuration 16 
is then formed into a second cup-shaped configuration 
15, having a cylinder portion with a substantially uniform 
thickness therealong and a bottom portion, by increasing 
a thickness of the reduced thickness portion of the cyl- 
inder portion of the first cup-shaped configuration 16 
through plastic working. Finally the second cup-shaped 
configuration 15 is formed into a final cup-shaped article 
17 by ironing the cylinder portion of the second cup- 
shaped configuration 15. The method for manufacturing 
a cup-shaped article 1 7 may include a step of providing 
a circular and substantially flat material portion 24 having 
a substantially uniform thickness, prior to the drawing 
step. The above-described thickness increasing step 
may be omitted when a flat plate material portion 25, 26, 
which is thicker at a radially inner portion thereof com- 
pared to a radially outer portion, is used as the flat plate 
material portion for the drawing step. The plastic working 
step includes coining or axial compression. 

In the present invention, a thickness increasing step 
is provided between the drawing step and the ironing 
step, or a flat plate material portion 25, 26 which is thicker 
at a central portion than a peripheral portion is used for 
the drawing step. 

In the drawing step, as illustrated in FIG. 2, the flat 
plate material portion 24 is drawn by a punch 27 and a 
die 28 into the cup-shaped configuration 1 6. A clearance 
between the punch 27 and the die 28 is greater than a 
thickness of the flat plate material portion 24, so that the 
flat plate material portion 24 is not ironed during the 
drawing process. For example, the punch 27 and the die 
28 have a clearance therebetween equal to about 1.1 
times a thickness of the flat plate material portion 24. The 
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first cup-shaped configuration 16 thus drawn, as shown 
in FIG. 1, has a relatively small thickness at a portion of 
the cylinder portion close to the bottom portion, and a 
relatively large thickness at a portion of the cylinder por- 
tion close to its open end. Therefore, a diametrical 
dimensional accuracy of the first cup-shaped configura- 
tion 16 is low. 

In the thickness increasing step, a part of the cylin- 
der portion is moved or shifted to the reduced thickness 
portion (the portion of the cylinder portion close to the 
bottom portion) from a surrounding portion by plastic 
working, so that the cylinder portion of the second cup- 
shaped configuration 15 has a substantially uniform 
thickness along its entire length. This material shift is 
effected by coining in the first embodiment of the present 
invention, and by axial compression in the second and 
third embodiments of the present invention. 

In the ironing step, as illustrated in FIG. 4, the sec- 
ond cup-shaped configuration 15 is ironed by a punch 
18 and a die 19 into a final cup-shaped article 17. The 
cup-shaped article 1 7 has a decreased thickness and an 
increased length. A clearance between the punch 1 8 and 
the die 19 is smaller than a thickness of the cylinder por- 
tion of the second cup-shaped configuration 15. An iron- 
ing rate (i.e., thickness reduction rate) is selected to be 
between about 30 - 50%. Because the thickness of the 
cylinder portion of the second cup-shaped configuration 
15 is substantially uniform due to the thickness increas- 
ing process, the ironing load is substantially distributed 
over the entire stroke of the punch, as shown in FIG. 5, 
so that elastic distortion of the die is generally constant. 
Due to this stable ironing load, diametrical dimensional 
accuracy after the ironing step is very high, as shown in 
FIG. 6. For example, diametrical dimensional variance 
of the cup-shaped article 1 7 manufactured according to 
the present invention is less than 3 microns, while that 
of a product manufactured according to the conventional 
method is as much as 30 microns. 

Next, portions unique to each embodiment of the 
present invention will be explained. 

In the first embodiment of the present invention, as 
illustrated in FIG. 3, coining applied to the bottom portion 
of the first cup-shaped configuration 16 is used to 
increase the thickness of the reduced thickness portion 
of the cylinder portion of the first cup-shaped configura- 
tion 16. A right half of FIG. 3 illustrates a state before 
coining and a left half of FIG. 3 illustrates a state after 
coining. More particularly an upper die 1 is coupled to a 
press ram (not shown), and the punch 2 is fixed to the 
upper die by, for example, a retainer 3 and bolts 6. An 
ejecting rod 4 is provided for ejecting the formed second 
cup-shaped configuration 15 from the punch 2. The rod 
4 is biased by for example, a hydraulic cylinder, an air 
cylinder, or a spring (not shown) to push the second cup- 
shaped configuration 15 toward a tip of the punch 2 via 
a plate 5 coupled to an end of the rod 4. 

A lower die 8 is coupled to a bed (not shown) of the 
press machine. A generally cylindrical guide 9 is fit in a 
guide mounting hole formed in the lower die 8, and a 



lower punch 13 for coining is slidably fit within the cylin- 
drical guide 9. The guide 9 is fixed to the lower die 8 by 
for example, a retainer 1 0 and bolts 1 1 . A material guide 
12 is also fit in the retainer 10. The lower punch 13 is 

5 moved by a lower rod 14. The lower rod 14 is driven by, 
for example, a hydraulic cylinder or an air cylinder (not 
shown). The lower punch 1 3 may be biased upwardly by 
means of a spring, urethane rubber, or a belleville spring. 
The first cup-shaped configuration 16 is set in the 

10 material guide 12. At this stage, the lower punch 13 is 
raised to a position shown in the right half of FIG. 3. When 
forming is performed, the first cup-shaped configuration 
1 6 is squeezed between the upper punch 2 and the lower 
punch 13, and is lowered, restricted by an inside surface 

15 of the guide 9, until the lower punch 1 3 comes into inter- 
ference with the lower die 8. The bottom portion of the 
first cup-shaped configuration 16 is coined by a protru- 
sion 13a formed in the lower punch 13. The coined wall 
portion is moved toward the reduced thickness portion 

20 of the cylinder portion of the first cup-shaped configura- 
tion 16, so that the first cup-shaped configuration 16 is 
plastically formed into the second cup-shaped configu- 
ration 1 5 having a cylinder portion with substantially uni- 
form thickness. 

25 FIGS. 7, 8 and 9 illustrate some preferred configu- 
rations of punches for coining. 

The punches of FIG. 7 (A type) include a lower 
punch 13 having a concave for receiving a porion of the 
shifted wall material therein at a central portion of the 

30 punch 13. In FIG. 7, the lower punch 13 having an out- 
side diameter do has a concave having diameter di, and 
depth X. 

The punches of FIG. 8 (B type) include an upper 
punch 2' having a concave for receiving a portion of the 
35 shifted wall material therein at a central portion of the 
punch 2'. 

The punches of FIG. 9 (C type) include an upper 
punch 2 and a lower punch 13' each having flat end sur- 
faces. 

40 As seen in FIG. 11, the coining load is relatively low 
using A and B types, which are preferable in terms of 
length of functional life and a forming energy. 

FIG. 10 illustrates a relationship between the dia- 
metrical dimensional accuracy of the cylinder portion of 

45 the second cup-shaped configuration 1 5 and the coining 
rate of the bottom portion of the second cup-shaped con- 
figuration 15 when the coining is performed using the 
punches of FIG. 7. In this instance, coining rate is defined 
as (1 - T^fT) x 100% , where Ti is a thickness of a radi- 

50 ally outer portion of the bottom portion after coining and 
T is a thickness of the radially outer portion of the bottom 
portion before coining which is equal to a thickness of 
the cylinder portion (see FIG. 7). As seen from FIG. 10, 
the diametrical dimensional accuracy of the cylinder por- 

55 tion of the second cup-shaped configuration 1 5 is greatly 
improved at coining rates of about 30% to about 50%. 

Coining may be performed as a last stage of the 
drawing step, whereby the manufacturing cycle time 
period can be shortened and the press machine can be 
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compact. Further, coining may be performed any time 
before ironing. 

In the second embodiment of the present invention, 
as illustrated in FIG. 1 2, axial compression applied to the 
cylinder portion of the first cup-shaped configuration 16 s 
is used as the form of plastic working to increase the 
thickness of the reduced thickness portion of the cylinder 
portion of the first cup-shaped configuration 16. More 
particularly, the first cup-shaped configuration 16 is set 
in a die 21 and is then compressed with a punch 20 hav- 
ing a stepped portion at a side surface thereof. This is a 
buckling forming with a buckling amount x', as seen in 
FIG. 12. The buckling starts at the reduced thickness 
portion, where a clearance between the first cup-shaped 
configuration 16 and the die 21 is large. At a final stage 
of the buckling, all portions of the clearance between the 
first cup-shaped configuration 16 and the die 21 is filled 
with a shifted portion of the wall material, so that the first 
cup-shaped configuration 1 6 is plastically formed into the 
second cup-shaped configuration 15 having a cylinder 
portion with a substantially uniform thickness the- 
realong. 

In the third embodiment of the present invention, as 
illustrated in FIG. 13, axial compression is applied to the 
cylinder portion of the first cup-shaped configuration 16, 
as in the second embodiment of the present invention. 
However, in the third embodiment, in order to suppress 
a large change in the thickness of the bottom portion of 
the first cup-shaped configuration 16, the upper punch 
in divided into two portions, i.e., a main body 20 and a 
sleeve 20'. The bottom portion of the first cup-shaped 
configuration 16 is first squeezed by the main body 20 
and the lower punch. The cylinder portion of the first cup- 
shaped configuration 16 is then axially compressed by 
the sleeve 20'. By way of this axial compression, the 
height of the final article is stabilized. 

In the fourth embodiment of the present invention, 
as illustrated in FIGS. 14 - 18, a method for manufactur- 
ing a cup-shaped article 17 includes a step, prior to the 
drawing step, of manufacturing a circular flat plate mate- 
rial portion 29 which is thicker at a radially inner portion 
thereof than at a radially outer portion thereof. Then, the 
plate material portion 29 is drawn into a cup-shaped con- 
figuration 15. The cup-shaped configuration 15 is then 
ironed into a final cup-shaped article 17. According to 
this method, coining and axial compression to increase 
the reduced thickness portion of the cylinder portion are 
not necessary, so that it is possible to reduce the cost of 
the final article. 

In the flat plate material portion manufacturing step, 
a thickness ratio between a portion of the flat plate mate- 
rial portion 29 corresponding to the cylinder portion of 
the cup-shaped configuration 1 5 and a portion of the flat 
plate material portion 29 corresponding to the bottom 
portion of the cup-shaped configuration 1 5 is determined 
so that, after drawing, the cylinder portion of the cup- 
shaped configuration 15 has a substantially uniform 
thickness over its entire axial length. 



FIG. 14 illustrates the flat plate material portion 29, 
wherein its greatest thickness T is at the central portion 
thereof, which gradually decreases in thickness toward 
a radially outward edge of the plate to the smallest thick- 
ness T2. When this plate 29 is drawn into the cup-shaped 
configuration 1 5, thickness T3 at the open end of the cyl- 
inder portion of the cup-shaped configuration 15 will be 
substantially equal to thickness T4 at a portion of the cyl- 
inder portion close to the bottom portion, as shown in 
FIG. 15. As a result, when the cup-shaped configuration 
15 is subsequently ironed, the ironing load will be con- 
stant along the cylinder portion. Therefore, as shown in 
FIG. 16, a cup-shaped article 17 having a high diamet- 
rical dimensional accuracy is obtained. 

The variable thickness flat plate may be a plate 25 
manufactured by coining a flat plate, as shown in FIG. 
17, or it may be a plate 26 manufactured by pressing a 
flat plate, as shown in FIG. 18. 

According to the present invention, the following 
advantages are obtained: 

First, because a thickness increasing step is pro- 
vided between the drawing step and the ironing step, the 
second cup-shaped configuration 1 5 has a uniform thick- 
ness along its cylinder portion. Therefore, the ironing 
load is constant along the cylinder portion and distortion 
of the die is uniform. As a result, the diametrical dimen- 
sional accuracy of the final cup-shaped article 17 is 
greatly improved. 

Second, when the thickness is increased by coining, 
some of the material at the bottom of the first cup-shaped 
configuration 1 6 can be effectively shifted to the reduced 
thickness portion of the cylinder portion of the first cup- 
shaped configuration 16. 

Third, when the thickness is increased by applying 
an axial compression to the cylinder portion of the first 
cup-shaped configuration 16, the thickness of the cylin- 
der portion is made uniform over an entire length thereof. 
Further, the axial length of the cylinder portion can be 
adjusted. 

Last, if a step of manufacturing a plate 29 having a 
greater thickness at a radially inner portion than at a radi- 
ally outer portion is provided prior to the drawing step, a 
cup-shaped configuration having a substantially uniform 
thickness over an entire length of its cylinder portion can 
be obtained after drawing, without needing a thickness 
increasing step. As a result, a lower cost for manufactur- 
ing the cup-shaped article 1 7 is realized. 

A method for manufacturing a cup-shaped article 
(1 7) includes making the thickness of a cylinder portion 
of a cup-shaped configuration (15) uniform, between a 
step of drawing a flat plate material portion (24) into a 
cup-shaped configuration (16) and a step of ironing the 
cup-shaped configuration (15) into a final cup-shaped 
article (17). Increasing the thickness may be performed 
by coining or axial compression. The thickness increas- 
ing step may be replaced by a step, provided prior to the 
drawing step, of providing a plate material portion (25, 
26) having a greater thickness at a radially inner portion 
than at a radially outer portion. 
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Claims 

1 . A method for manufacturing a cup-shaped article, 
comprising the steps of: 

drawing a substantially flat plate material por- s 
tion (24) into a first cup-shaped configuration (16) 
having an axis, a cylindrical wall portion, and a 
closed bottom portion, wherein said cylindrical wall 
portion has a thickness which tapers in an axial 
direction; io 

forming a second cup-shaped configuration 

(15) by plastically working a portion of said first cup- 
shaped configuration (16), such that said cylindrical 
wall portion is given a substantially uniform thick- 
ness along said axial direction; and is 

ironing said cylindrical wall portion of said 
second cup-shaped configuration (15) so as to 
obtain a cup-shaped article (17). 

2. A method according to claim 1 , wherein said step of 20 
plastically working a portion of said first cup-shaped 
configuration (16) comprises coining said closed 
bottom portion of said first cup-shaped configuration 

(16) . 

25 

3. A method according to claim 1 , wherein said step of 
plastically working a portion of said first cup-shaped 
configuration (1 6) comprises applying an axial com- 
pressive force to said cylindrical wall portion. 

30 

4. A method according to claim 3, wherein said step of 
applying an axial compressive force is performed 
without applying a compressive force to said closed 
bottom portion. 

35 

5. A method according to claim 3, wherein said step of 
applying an axial compressive force is performed 
while applying a compressive force to said closed 
bottom portion. 

40 

6. A method according to claim 5, wherein said step of 
applying a compressive force to said closed bottom 
portion comprises squeezing said closed bottom 
portion between a pair of punches (2, 13). 

45 

7. A method according to claim 1 , further comprising a 
step of providing a circular and substantially flat 
material portion (24) having a substantially uniform 
thickness, prior to said drawing step. 

50 

8. A method according to claim 1 , wherein said step of 
drawing is performed using a punch (27) and a die 
(28) having a clearance therebetween equal to 
about 1 . 1 times a thickness of said flat plate material 
portion (24). 55 

9- A method according to claim 1 , wherein said step of 
ironing is performed at a rate between about 30% 
and about 50%. 



10. A method for manufacturing a cup-shaped article, 
comprising the steps of: 

providing a circular material portion (25, 26) 
having a central part which is thicker than a radially 
peripheral part; 

drawing said material portion (25, 26) into a 
cup-shaped configuration (1 5) having an axis, a wall 
portion having a substantially uniform thickness 
along an axial direction, and a closed bottom por- 
tion; and 

ironing said wall portion of said cup-shaped 
configuration (15), thereby obtaining a cup-shaped 
article (17). 

11. A method according to claim 10, wherein said step 
of providing a circular material portion (25, 26) 
includes selecting a thickness ratio between said 
central part and said radially peripheral part such 
that, after said drawing step and before said ironing 
step, said wall portion of said cup-shaped configu- 
ration (15) has a substantially uniform thickness 
along said axial direction. 

12. A method according to claim 10, wherein said step 
of providing a circular material portion (25, 26) 
includes a step of coining a substantially flat circular 
material portion (25, 26). 

13. A method according to claim 10, wherein said step 
of providing a circular material portion (25, 26) 
includes a step of pressing a substantially flat circu- 
lar material portion (25, 26). 
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CHG DATE=19990617 STATUS=0> A method for 
manufacturing a cup-shaped article (17) includes 
making the thickness of a cylinder portion of a 
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cup- shaped configuration ( 15 ) uniform, between a 
step of drawing a flat plate material portion (24) 
into a cup-shaped configuration (16) and a step of 
ironing the cup-shaped configuration (15) into a 
final cup-shaped article (17) . Increasing the 
thickness may be performed by coining or axial 
compression. The thickness increasing step may be 
replaced by a step, provided prior to the drawing 
step, of providing a plate material portion (25, 
26) having a greater thickness at a radially inner 

portion than at a radially outer portion, d 
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